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INTRODUCTION
Uterine papillary serous carcinoma (UPSC) of the endome-
trium has been recognized as an aggressive, high grade malig-
nancy that morphologically resembles its ovarian counterpart
(1-4). Like papillary serous carcinoma of the ovary, it has a
propensity for vascular or lymphatic invasion and peritoneal
dissemination as well as early, extensive myometrial invasion
(2, 3). In contrast to typical endometrioid carcinoma (TEC)
of the endometrium, UPSC is more likely to be identified in
cervicovaginal smears (4). Identification of this variant of en-
dometrial carcinoma is clinically valuable because of its aggres-
sive course and poor prognosis. However, descriptions about
the cytologic presentation of UPSC have been few and far
between in literature. Here in our study, we have reviewed
and described the cytologic features of UPSC.
MATERIALS AND METHODS
Twenty five cases of UPSC, dating from 1986 to 2004, were
retrieved from pathology files at Samsung Cheil Hospital.
The histology slides of these cases were reviewed and it was
found that twenty two of the cases were diagnosed with pure
UPSC. The remaining three cases were diagnosed with a mix-
ed UPSC and endometrioid adenocarcinoma. Twenty three
cases had preoperative cervicovaginal smears submitted within
one year of the time of the operation or at the time of the oper-
ation. Twelve other cases that had cervicovaginal smears with
a diagnosis of UPSC were reviewed for this study. All of twelve
cases had preoperative endometrial biopsy or curettage to his-
tologically confirm the diagnosis and eight of the patients
had hysterectomy. 
Histologic samples were evaluated for histologic type, depth
of invasion, lymph node and vascular involvement, involve-
ment of the cervix, histologic metastasis and presence of malig-
nant cells in the peritoneal washing fluid. 
Cervicovaginal smears were assessed for the presence of
excessive blood and acute inflammation, necrosis and psam-
moma bodies. Cellularity was recorded, as well as the pres-
ence of papillae and flat sheets of tumor cells. The occurrence
of single cells with intact cytoplasm and bare nuclei were
noted. The nuclei of abnormal cells were evaluated for their
size, pleomorphism, location and chromatin features. Cyto-
plasm was evaluated for its amount, density and borders and
for the presence of vacuolization and phagocytosis by neu-
trophils. The amount of cellularity as shown in the cellular
smear was subjectively assessed as low, moderate or high, and
the remainders of other architectural features were recorded
as either present or absent. The presence of psammoma bod-
ies was also noted. 
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Cytologic Findings of Cervicovaginal Smears in Women with Uterine
Papillary Serous Carcinoma
The goal of this study was to evaluate the cytomorphologic features of histologically
confirmed uterine papillary serous carcinomas (UPSC) of the endometrium. We
reviewed cervicovaginal smears from 12 patients with UPSC who had done their
cervical smears at six months to a year earlier before the time of diagnosis; nine
smears (75%) were diagnosed as positive for malignancy and three smears (25%)
were diagnosed as negative. The cervical smears of patients with UPSC revealed
frequent papillary clusters that were composed of large pleomorphic tumor cells with
prominent nucleoli in a background of necrosis. Other findings revealed from the
tests were relatively frequent single malignant cells and bare nuclei. Although the
Pap smear is not a sensitive screening test for endometrial carcinoma, we could
depend on it to reveal the cytologic features of UPSC which are fairly characteristic
and reliable for a preoperative diagnosis of UPSC. Preoperative identification of this
poor prognostic variant of endometrial carcinoma may influence the surgical man-
agement of these cases and the choice of adjuvant therapy.
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RESULTS
Nine of twelve smears (75%) were originally diagnosed as
positive for carcinoma: eight were diagnosed as positive for
adenocarcinoma and one was diagnosed as positive for inva-
sive squamous cell carcinoma. In the cytological review diag-
nosis, this case was confirmed as positive for adenocarcinoma
as well as invasive squamous cell carcinoma. Three (25%) of
the twelve smears were originally diagnosed as negative and
one case revealed a few atypical cells on a cytological review
diagnosis. The nine positive samples form the basis of the
description of the cytologic features of UPSC (Table 1). 
Smears showing malignant cells were distributed into three
classifications of cellular smears: two smears were classified
as highly cellular, three smears were classified as moderately
cellular and four smears revealed a low cellular distribution.
Cells were arranged in cellular aggregates, tight ball-like or
short papillary clusters and on rare occasions, in flat sheets
(Fig. 1). The malignant cells had large nuclei; they were at
least two to four times the size of an intermediate cell nucleus.
The nuclei were somewhat peripherally displaced and revealed
irregular nuclear margins and generally finely clumped chro-
matin with prominent nucleoli (Fig. 2). Although most tu-
mor cells revealed prominent nucleoli, macronucleoli were
inconsistently present in the cervical smears rather than those
of histologic sections. The cytoplasm was basophilic, with
small vacuoles and indistinct borders. Phagocytosis by neu-
trophils was found to be less common (in 3 of the 9 cases).
Malignant cells predominantly appeared as single cells or bare
nuclei in the majority of cases. About 40-50% of the smears
contained lysed blood and revealed tumor diathesis (Fig. 3).
However, three smears revealed relatively clean backgrounds
except for the presence of acute inflammation. Moderate acute
inflammation was present in most samples. A few spheroid
acellular structures suggestive of psammoma bodies were
found in only one smear. Definite laminar concentrations were
not found. One smear, which was originally diagnosed as an
invasive squamous cell carcinoma, contained cells with a mar-
kedly increased nuclear to cytoplasmic ratio and overlapping,
Cytologic Features No. of cases (%)
Cellularity
Low 4  (44.4)
Moderate 3  (33.3)
High 2  (22.2)
Smear background
Acute inflammation 8 (88.9)
Necrosis 5  (55.6)
Blood 4 (44.4)
Psammoma-body like structure 1 (11.1)
Arrangement of tumor cells
Papillary clusters 8 (88.9)
Single cells 6 (66.7)
Bare nuclei 5 (55.6)
Flat sheets 2 (22.2)
Tumor cells
Nuclear size ( m) 10.0-20.0
Dense cytoplasm 8 (88.9)
Phagocytosis of neutrophils 3 (33.3)
Cytoplasmic vacuole 2 (22.2)
Table 1. Cytologic features in cervicovaginal smears for uterine
papillary serous carcinoma (n=9)
Fig. 1. Cervical smear of uterine papillary carcinoma shows pap-
illary fragment of tumor cells with irregular outline and acute inflam-
matory cells in background (Papanicolaou stain, ×400).
Fig. 2. Tumor cells of uterine papillary serous carcinoma have large
nuclei with irregularly distributed chromatin, distinct nucleoli, irreg-
ular nuclear margins and indistinct cytoplasmic borders (Papani-
colaou stain, ×1,000).Cytologic Features of Uterine Papillary Serous Carcinoma 95
highly malignant-appearing nuclei arranged in sheet-like
groups. Single cells with dense basophilic or eosinophilic cyto-
plasm resembling atypical squamous cells were frequently
present. Histologically, this case revealed both UPSC and
invasive squamous cell carcinoma in the endometrium and
the cervix, respectively. 
Each of the 12 cases was histologically diagnosed as papil-
lary serous carcinoma. The tumors revealed many short and
fibrotic or thin and delicate papillae. The cells covering the
papillae and lining glands formed small papillary tufts or float-
ing clusters (Fig. 4). These cells showed high-grade nuclear
atypia and often contained a macronucleoli. Slides from hys-
terectomy specimens were available for review for eight of
the patients; only two cases (25%) revealed that the carcino-
ma invaded less than one half of the myometrium, while six
cases (75%) revealed a deep invasion of more than one half of
the myometrium. Four (50%) cases revealed cervical involve-
ment by the tumor. Three of the four patients with cervical
involvement had positive cervicovaginal smears. Six of the
eight cases (75%) revealed lymphovascular tumor invasion.
Histologically documented metastases to regional lymph nodes
were present in three cases (37.5%). Only a single case (12.5%)
had malignant cells in the peritoneal washing fluid (Table 2).
DISCUSSION
UPSC is a histologically distinct variant of endometrial ade-
nocarcinoma that accounts for approximately 10% of endome-
trial glandular tumors (5). UPSC is biologically aggressive and
is associated with deep myometrial invasion, vascular invasion,
Fig. 3. Cervicovaginal smear of uterine papillary carcinoma shows
a papillary cluster and single scattered malignant cells in back-
ground of tumor diathesis and lysed blood (Papanicolaou stain,
×400).
Fig. 4. Histology of uterine papillary serous carcinoma shows short
and dense papillae. The cells covering the papillae and lining
glands form small papillary tufts or floating clusters (H&E stain, ×100).
Tumor cells reveal dense eosinophilic cytoplasm with high grade
nulclear atypia (inset, H&E stain, ×400). 
Parameters No. of cases (%) Results
Age (mean, yr) 44-67 (56.2)
Cervicovaginal cytology  Benign cellular change  2 (16.7)
(n=12) AGC 1 (8.3)
Adenocarcinoma 8  (66.7)
Adenocarcinoma and HSIL  1 (8.3)
Histologic findings (n=8)
Myometrial invasion  Less than one-half  2 (25)
More than one-half 6 (75)
Cervical invasion  Positve 4 (50)
Negative 4 (50)
Lymphovascular involvement Positive  6 (75)
Negative 2  (25)
Regional lymph nodes*  Positive  3 (37.5)
involvement Negative 5  (62.5)
Adnexal involvement Positive  2 (25)
Negative 6 (75)
Peritoneal cytology (n=8) PFMC 1 (12.5)
NFMC 7 (87.5)
FIGO stages (n=8) Stage I 3 (37.5)
Stage II 2 (25)
Stage III 3 (37.5)
Table 2. Clinicopathological features of uterine papillary serous
carcinoma
AGC, atypical glandular cells; HSIL, high-grade squamous intraepithe-
lial lesion; PFMC, positive for malignant cells; NFMC, negative for malig-
nant cells; FIGO, international federation for gynecology and obstetrics.
*Regional lymph nodes are the pelvic and the para-aortic nodes.96 J.-Y. Park, H.S. Kim, S.R. Hong, et al.
lymph node metastases and peritoneal dissemination (2-4, 6).
Cervicovaginal smears are more likely to contain malignant
cells in patients with UPSC than those with TEC. Kuebler
et al. (4) have described that 65% (11 of 17) of the patients
they studied with UPSC had positive cervicovaginal smears
whereas only 35% (7 of 20) of the samples from patients with
TEC showed malignant cells. Handrickson et al. (2) found
that 23% (6 of 26) of patients they studied with UPSC had
positive cervicovaginal smears, as compared to 5% of patients
with TEC. In this study, we found that 75% (9 of 12) of the
patients with UPSC had positive smears. The higher incidence
of positive cervicovaginal smears in patients with UPSC may
be due to several causes. The majority of UPSCs are moderately
to poorly differentiated (2). It has been noted that poorly differ-
entiated endometrial carcinomas are detected more readily on
cervicovaginal smears than are their well-differentiated coun-
terparts (7-10). Involvement of the endocervix by the tumor
is also prevalent (7, 8, 10); 50% of our UPSC cases revealed
endocervical invasion. The fragile nature of papillary fronds
of the tumor that readily result in exfoliation may have con-
tributed to the frequency of positive smears. 
Differential diagnosis includes a squamous cell lesion (either
an invasive carcinoma or high grade squamous intraepithe-
lial lesion) because squamoid cells present both singly and
as clusters in a background of tumor diathesis. The squamoid
cells reveal hyperchromatic nuclei and dense cytoplasm. A
case of histologically proven UPSC and invasive squamous
cell carcinoma of the cervix in this study was diagnosed ini-
tially on the smear as squamous carcinoma. 
Cytology of UPSC may be difficult to distinguish from that
of endocervical carcinoma, especially for papillary serous car-
cinoma of the cervix (PSCC). This is because both UPSC and
PSCC show tight balls of cells, small pseudopapillary groups,
single cells and a tumor diathesis. However, cervical smears
from patients with UPSC do not have the highly cellular
smears encountered in PSCC. Furthermore, some of the cell
balls in PSCC have some cytoplasm in the center of the ball
(‘‘daisy’’ clusters), whereas cell balls in the more common en-
dometrial carcinoma do not show the absence of nuclei in
their centers (11). It may not be possible to distinguish PSC
of the endometrium from PSC of the endocervix by morpholo-
gy alone (4).
Adenosquamous carcinoma of the endocervix may present
another diagnostic pitfall. Adenosquamous carcinoma of the
cervix is presented as syncytia, sheets and occasional glandular
structures comprised of large pleomorphic cells with bulky
dense cytoplasm and macronucleoli. Papillae and psammoma
bodies are not a prominent feature of adenosquamous carci-
noma (12). The recognition of these cellular smears contain-
ing pleomorphic cells in sheets and papillary formations with
many bare nuclei in the background of the tumor diathesis
is helpful.
Extrauterine carcinoma should be included in a differen-
tial diagnosis despite its rarity. If fractional curettage of the
endometrium and endocervix fails to show carcinoma, an ori-
gin from adnexal malignancies should be considered. The
prevalence of ovarian adenocarcinoma cells in cervicovaginal
smears varies from 6% to 19% (13, 14). The cytologic pic-
ture of primary tubal carcinoma is a small number of round
or cylindrical malignant cells. Malignant cells are overlapping
as they are in papillary or globular formations. The tumor
cells have lacy or finely vacuolated cytoplasm with obscuring
cell borders (15, 16). Tumor cells of primary Fallopian tube
adenocarcinoma found in cervicovaginal smears have been
relatively similar to those of UPSC, but the background is
clear (without a tumor diathesis) if the disease has not infil-
trated into the endometrium (13, 15, 16). 
When a cytologic specimen contains cells of adenocarcino-
ma, it most probably indicates the presence of endometrial
carcinoma. The second most probable disease that is indicated
is cervical adenocarcinoma/adenosquamous carcinoma (14).
In addition, abnormal Pap smears in patients with endome-
trial carcinoma were significantly associated with prognostic
factors such as advanced surgical stage, poor histologic grade,
lymphovascular space invasion and cervical invasion (17). Cy-
tologic diagnosis of UPSC should be considered when the
cervicovaginal smear contains short, three-dimensional pap-
illary clusters of large malignant cells with prominent nucle-
oli as well as single malignant cells or bare nuclei in the back-
ground of blood or necrosis. Identification of this poor prog-
nostic variant of endometrial carcinoma could be clinically
important and preoperative Pap smears could be useful screen-
ing method although it is not a sensitive screening test for
endometrial carcinoma. 
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